

• 1 



C> (21) Application No. 33828/76 (22) FUed 13 Aug. 1976 
22 (31) Convention Application No. -2543082 
^ (32) Filed 26 Sept. 1975 in - 
Hji ,(33) Federal Republic of Germany (DE) 
Ss' (44) Complete Specification published 6 Dec. 1978 

(51) INTCL* C25D y46l5^ 
^ (52) Index at acceptaiice 

C7B 1 14 120 304 306 410^43 1 432 ,434 450 464 '4^5 736 DM 



(54) SILVER PLATING ELECTROLYTE 



10 



15 



20 



25 



30 



35 



40 



45 



50 




(71) We, SIEMENS AKTIENGESELL- 
SCHAFT, a Gennan Gompaiiy of Berixn and 
Munich, Geixoany, do b^reby dedaie the 
inventUHi, for which we pcay that a patent 
majr be panted to us, and the method by 
which it is to be petfonufd, to be particu- 
larly described in and by the, following state- 
ment;— ; 

This invention tdates to a cyaoide<oh-, 
taining silver platixig electrolyte and to iti 
use in the electrolytic deposition of silver- 
graphite dispersion coatings. 

Contact layers are <^ten produced consist* 
ing of silver or a silver-copper sShoiyy e.e. 
AgCua, for use for example m rdblys. Sum 
contact layers can be {noduded by powder 
metalluigical procedures or by electro-d^osi- 
tion. When used in relays, the layen are sub- 
ject to heavy mechanical wear. In gei^ral, 
surface lajreis subject to mcdumical stress, 
e^g. by mction, can be tsduced by incorr 
poradon therein (^i graj^te. Graphite-con<i 
taining nickel or iron coatings have been des- 
cribed in an ardde published by D. Loffier, 
in Galvanotedmik (65) 1974^ No. 5, ps«e 
360. These nickel or iroa coatings are dectro- 
lydcally produced and contain a noa-mecaUic 
^phascy in this case graj^te, findy distributed 
as uniformly as possible, in a metal layer 
by deposition with the metal frcm acui Initiis. 

According to the present invoition diere 
is provided an alkaline cyanide-fontaining 
silver plating electrc^yte fpr dectrblytic de^ 
position of a silver/graphite coating whidi 
electrolyte addttionaUy omtains from 10 to 
100 g/litre of graj^te having a particle size 
of from I to 10 /on, from 0.02 to 5 g/lltre of 
one or more brightening agents for aoM^on 
of silver and from 0.05 to 2 g/litre of one or 
more wetting agents for use in an alkaline 
dectrolyte. 

Thin, graphite-containing silver surface 
laym of Aickness less tiuui 20 ;im, if re- 
quired, can be produced by txse of such an 
dectrdyte in an electrolytic imcedure. Such 
surface layers are jBuStable 'ror use in relay, 
contacts said cannot be produced by powder 
metallurgical methods. 

The graphite-containing surface layers pro- 
duced dectrolytically using an dectrolyte 



according to the inven^ are smooth ; and 
uniform. The graphtte'is present' m ifae sHver- 
graphtte di8paEiriQ9:^ coating \ift idi/esA^^ 
fine and uniform idi^ribimito, The grs^hite 
amtsnt of the, ditskr layer. wdU, of rfcoiirse, 
depiend on At paridailar 
silver layer , is to be put, mid in igciiml, 
grei^tp co^otents of * • 



0.1 tb:3% by iN^t 
can be ref^fily produced. The 'sQvjirjnap^ 
coatings gdderalry have a hardioess (HV 0.05) 
w^di loes in a range, fhun 700 1000 
N/mm«. 

Silver-|;raphite dispersion coatinga pro- 
duced usmg the bath according , to the; inven- 
tion show an dcelleiit resistance to al^radon. 
Abrasion tests with silver/grap^te d>atmgs 
which contain fron»i I.0---lJ5% by w^g^t of 
graphite hare shown that * sudi dii^Mfsion 
layers undergo wear by amoiidts . one tenth 
or even iless k^ the wear encountered witfa j^e 
silver or silve|r-<6pper alloy layeiis. or coatings 
under die sflime condidoiis. ' 

This invendott also provides a process! for 
producing, on a metal substrate, a i silver 
coating having mf^te dispersed ^erein 
which comprises dectiodeiKisitii^ the silyer/ 
^phite from an electrolyte according jco;tlds 
mvendon, preferab]^ at a/; tethperatflre; of 
from 25 to BO'^C and prrfetabhr, widi a;catho- 
dic current densiqrf or 1 t6;:5 A/dm^i . 

A . silver electvdyte whidi is pardc^ady 
suitable, for, use in the present ii^vendcm om- 
tains jiotasdum silver, cyanid^ potassium 
cyanide and; potassium cazbonate. riiie-grain 
graphite is also to be present in the; silver 
electrolyte, which grar^te is hdd in suspen- 
sion during the deposition procedure by. drcu- 
latine the dectro||^:in the container! in 



wliida dectrod^stticm is being eBedted. 

Brightening agents tised in die de^iolyte 
are prefen^^ dtosen front TuAey rbd oil, 
carbon disulphite, sodium i xai^thate, idithio- 
carbamate, thiodtiaxolidine,^ sodium thib^ 
sulphat^ aqstponium thipsulpfaate and sodium 
selenite^: Sodium xantiiate and sodium setetiite 
arepardcula^ly suitable. ■ 

Tne wetting a^ent which is used in the 
electrdyte is prelerably chosen from Turkey 
red oil, sulphonated oleate esters^ fatty alcohol 
sulphonates, for example isodiiimi.lauryl iu^- 
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<mate^ and alkylatyl siilphonatesi for esunple 
dibuq^l-sodium |, naphdudene solphonate. 
Sodiiun laiiiyl sulphonate has proved, to be 
particularly suitable. 

Silver/graphite dispersba coatings may be 
obtained using an electrolyte aooorcung to diis 
invention on. Cor example, sttsd, .copper or 
copper alloys, aluminiunij. nickel, mdjiiidauim 
or tungsten. If desired, the substrate met&d 
may be subjected to a pietre a tm en ti for ex- 
ample 1^ deposition of an intermediate layer, 
for example of nickel deposited eleocole^. 

As will be appreciated from tbe fin^joing^ 
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or more other briditeoing agents, and/or one 
or more otfaor wetting agenti 

In such a case^ the amount of substance(8} 
acting as wetting agent and/or brightening 
agent should total 0.07 to 7 g/litre. 

Graphit&containing surface layers pro- 
* usmg an dectiolyte embodying this 
ion _may be used as. ccmtact layers in 

le be used fc^ 
sr purposes, for 



mv 



general, Th^ can for 
rday: contacts oi;. also fox i 
example for linmg bearings. 

The fdkvwing Examples iQustrate tibis in- 
vention: 



EXAMPLE I 
Metal articles were electtblyticallv cooled 
itfa a silver layer having graphite dispersed 
after a mtreatment comnrisins 



the folfowing 



n: 



Potassium silver cyanide 

K[Ag(CN).] ^ 
Potassium cyanide;, KCM 
Potassium carbonate, KsCOs 
Graphite, grain size 1 — ^5 /m 
Sodium xandiate 
Turkey red oiT 
Sodium lauryl sulphonate 



46g/l 
75g/l 
TOg/l 
20g/l 
0J07S g/1 
~ 5g/I 
0.17 g/1 



The electxod^xraidon was' carried out at 
a temperature of 30°C udng a cadiodic 
current density of 2 A/dm^. The silver/ 
graphite layer was produced in^a layer thidc- 
ness of 15 /tm ahd had a gn^te content of 
0.4% by weight '' 

EXAMPLE 2 
The procedure of Example 1 was repeated 
iising an dectrdyte having the following com- 
position. 



Potassium silver cyanide 

K[Ag(CN),] 
Potassium cyanide, KCN 
Potassium axbomte, KaCOi 
Graphite, grain' shee 1 — ^3 jaa 
Dimiocaibamate- 
Sodium lautyl sulphooate 



46 t I 

75 gn 

so B/1 
0.1 g/1 
0.45 g/1 



.In d&.case a sSver/graphite kyer having 
a layet; thickness, of IS juin, as <l!>ef6re^ was 
produced, the layer liaviiig a graphite con- 
tent <rf 1.0% by weight.' 



The pxoc 
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EXAMPLE 3 , 

of Example, i was again 
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em- 



repeated .using a diivd electrdyte 
plc^g a . catholic ciurait d^sity jbf 1 A/dm, 
while keeping the wDrkiog tenu^erature at 
SO^'C The ebcbo^ had dtti fdlowing 
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Flotasshim silver cyanide 

K[Ag(CN)2] . 
Potassium cyanide KCN 
Pdtassium catbcmate^ K3CO3 



it 



Graphite, etain size 1 — ^5 /an 
Sodium sdusnite ' • , 
Sodium lauryl' sulphonate 



46 g/1 
75 g/1 
20 g/1 
75 g/1 
2 g/1 
0.7 g/1 
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The silver/gntphit^ cpatum ;wi^ again 
obtamed in a layer thidaiess l3^/^> tite layer 
haviQg a graphite content (of ' 23% by ^vrej^ 

WIMLT WE CLAIM IS(~, / 

1. An alkaline cyanideramiainizig silver 
rearing dectroihrte for dectcolydc* deposition- 
}i a silver gr^te coadng, whkh' ^dle^ 
lyte addidumally contains from 10 to 100 
g/litce dt grqmite having a paritide size of 
fiom 1 to 10 xim, from 0.02 to 9 g/Utre of 
one or more bridi^eniQg sments jFor deposi- 
tion, of silver and from 0.05 to 2 g/litre of 
one or more wettipgi/i^gefite fori! use in an 
alkaline dectrolyte. 

2.. Af^ dectrdytp as droned iu:; daim 1, 
wliidi contains '{xitasslum[ : ulver ' cyanide 
potassium cyanide and pboissmm caroonate. 

3. Aii electrdyte as ciaiokd injdaim 1 or 
2, ^dierein the bziglitening agentCs) is/are 
selected ftom didiiocarbamate, socfium xanth- 
at^ sodium sdenite 'and Tuidk^: red oil 

4« An dectrdyte as daixned ih' any one of 
the preceding .claims, wherein ttie| wetting 
agent is/are sdected fromr TurkQr ! red oil, 
smphonatBd deate est^ fjatiy alqphd 
onates and alkykryl sulphbhatesi ' 

5. . An decttolyte as daimed lin . claim 4, 
idiereih! die wenbig agents is sodium lauryl 
sulphonate. * ; * , 

^. An electrdyte as daimed in any one of 
the preceding claims, which contains Turkey 
red oil as both brightening agent and wetting 
agent and opdonally at least . 101^ other 
brightening agent and/or at least <^e other 
wetting agenl^ the amount of aDmpound(s) 
acting as wetdnig agent($) and/or 'brightening 
agents) totalHng from 0.07 to 7 g/litre. 

7. An dectrome for d^ctrol]|rtid d^Mosition 
of a silver/grajnite coating, substantial^ as 
described m any one of ^ foregoing Ex- 
amples. ; } > ^ 

8. A process for the producdon on a metd 
substrate of a silver ooatiog haviiig, graphite 
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dispersed thecein, which ocun|>rises eiectzo- 
depositing the silver/graphite from an 
dectrdyte as daimed in any one of die pre- 
ceding daims. |- 
^ 9. A process as daimed in Oaim 8, where- 

in dectrodeposition is effected at a tea^era- 
ture of from 25 to SD'^C 

10. A process as claimed in Qaim 8 or 9, 
wherein dectrodeposition is effected at a 

10 caAodic current density of 1 to 5 A/dm\ 

11. A process as claimed in any otie of 
Glaims 8 to 10, wherein silver/graphite is 
dectrodeposited on a surface formed of sted, 
copper or a a^per alloy^ ahuninium, nidodj 

15 mowfodenum or tungsten. 

iz. riAl process ras claimed in one of 
~ Claims i to 11, wherein a silver/graphite 
layer having a thickness €i less than 20 jum 
is produced. 

20 13. A process for the production itf a silver/ 
grai^te coating on a metal substrate, sub- 
stantially as described in any one of the fore- 
- gping Examples. 

14. A mstal substrate oa which a silver/ 
25 grai^te coating has been produced by the 
process daimed in any <me of Qaims 8 to 
13 



15. A silver/srephite ' d>atejd inefol \ sub- 
strate as dainaed in Qaim il4) .which ts a 
rday contatt. 

16. A silver/gpphite ooate^ inetal sub- 
strate as claimed in Claim 14 or 15, :wherein 
die silver coating containing graphite has a 
hardness (HV 0.05) of from 700 to 1000 
N/mm«. .1 , 

17. A silver/grai^te coated metjal j sub- 
strate as daimecT in any one of Ofims 14 
to 16, whecein die coatmg contains from 0.1 
tD3%by weightof gn^t&. ! ! 

i£^ELTlNE» LAKE ^ C0.> 
Chartered Patent Ag^rit% i - 
Haditt House, . 
28, Soadiampton Buildings, : 
Chanoen^ Lane, 
London, wC2A lAT, 

— also ! j 

Temple Gate Houses :] \ 
Tenqde Gate, ' ij 
Bristol, BSl 6PT; 
— .• and ''-i-,; - -I '1 ■ 
9, Padc Square, 
LSI 2UI, Varies. • 



Printed fof Her Majesty's Stationery Offlce; by the Courier Press, Leamington ^>a,. 1978 
Published by The Patent Office, 2? Southampton Buildings, London, WC2A lAY, from 

which coines may be ot>tained. 



. > 



30 



35 



> : 



